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ASSISTANT COMMISSIONER FOR PATENTS AND TRADEMARK 
WASHINGTON, DC 20231 



Dear Sir: 



PRELIMINARY AMENDMENT 



The version of the claims showing the changes made to the claims of the 
application are attached for your review. 



In The Claims ; 

Please replace claims 4, 5, 7, 8 and 14 as follows and cancel claims 15 and 16 
(which seems to have been incorrectly numbered as 15) 

4. (amended) A telecommunications system as claimed in claim 1 including a 
stored mapping table, mapping the MSISDN number of the mobile station to its IMSI 
number, the table being stored where it can be accessed by the home VoIP call control 
server, for passing to the serving VoIP call control server. 

5. (amended) A telecommunications system as claimed in claim 1 including 
means for providing an enhanced terminal registration message so that, upon registration, 
a mobile station informs the serving VoIP call control server of its IMSI number. 
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7. (amended) A telecommunication system as claimed in claim 1, wherein the 
VoIP call control server is a H323 gatekeeper or a SIP (Session Initiation Protocol) 
proxy/server. 

8. (amended) A telecommunication system as claimed in claim 1 which is a 
UMTS system. 

14. (amended) A method as claimed in claim 10, used in a UMTS system. 



REMARKS 



By way of the Preliminary Amendment, Applicant has amended the claims in the 
above-identified application in accordance with typical U.S. patent practice. In the event 
of any fees inadvertently omitted or any improper payment of fees, the Commissioner is 
hereby authorized to charge or credit Lucent Technologies Deposit Account No. 12-2325 
to correct the error now or during the pendency of this apphcation, except for the issue 
fee. 

If the Examiner has any questions or feels that a telephone conversation would be 
helpful, please contact JuUo Garceran at (973) 386-2286. 



Respectfully submitted, 
Alessio Casati 
Sudeep Kumar Palat 
Hatef Yamini 
Jin Yang 




^fan. Attorney 
Reg. No. 37,138 



Lucent Technologies Inc. 
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VERSION OF CLAIMS SHOWING CHANGES 

4. (amended) A telecommunications system as claimed in [any preceding] claim 
1 including a stored mapping table, mapping the MSISDN number of the mobile station 
to its IMSI number, the table being stored where it can be accessed by the home VoIP call 
control server, for passing to the serving VoIP call control server. 

5. (amended) A telecommunications system as claimed in [any of Claims] claim 
1 [to 3] including means for providing an enhanced terminal registration message so that, 
upon registration, a mobile station informs the serving VoIP call control server of its 
IMSI number. 

7. (amended) A telecommunication system as claimed in [any preceding] claim 
1 , wherein the VoIP call control server is a H323 gatekeeper or a SIP (Session Initiation 
Protocol) proxy/server. 

8. (amended) A telecommunication system as claimed in [any preceding] claim 1 
which is a UMTS system. 

14. (amended) A method as claimed in [any one of Claims] claim 10 [to 13], used 
in a UMTS system. 
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TELECOMMUNICATIONS SYSTEM 

Thisnweoticmidatestoatdeconninimcationsystmaiid 
UMTS(Uilivcasallt4olrile. Telecommunications System). 

Under UMTS proposals, ainbWle statiim (MS) can be connects 
I pt^f^ WitfaasaiilPflntemetRotDcoOieni^ 
Wiiii mlP camnectian andlte assodatedQnafi^ 

tnaVe mdTeetave a voice caU via topadpet-switdi.dainain. 



In crferfeaaMS to lecBive a VoIP (Voice over Internet Pn^ 
iroanlP address assignedso that ft canxeceive can seti9 message 
overlP. HowTOundercmiaitUNnSapecificati^ 

iniri«t,.pPTlP<PfldcBt Data PiotocoDcatot set iqa only fiar llasis 

becanse only lioine gateway CTRS Si^poit Node (GGSN) assod^ 

IP holds the IP to IMSI (Inleniatianai Mobile Subscriber Mentfty) address 

ni^^mgteqnitedlD coniacttfaelinmB locationtqESistff 

GeneralPacketRadio System. When 4smnnc IP addressing is nsedatidiJ^ 

not in an active PDPcontexlilhe network camiotinhiateaPDP context set 1^ 

tfaexefbre the MS cannotxecerve calls. 

Descdotionoftiie Prior Alt 

Presendy, there axe two laiown sohitincs vidrich enable a MS to receive VoIP 
(Voice overlntemetProlDcoI) calls. These are 1) to use stadc IP address allocation or 2) 
to use dynaniic IP address assignment but xeqnixing an active PDP context to be aiw^ 

ained. 
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These known solutions have several drawbacks. For the first solution of 
using static IP address allocation, an IP address is required for each mobile station 
regardless of its states. This is a waste of vray limited IP address space. Also, for this 
solution, the assigned IP for a mobile station address reflects its association of its home 
5 network address space. According to the IP routing mechanism, the IP packets need to 
be routed via its home network regardless of its current location. This can result in 
significant effects on performance and service quality. 

For the second known solution, an active PDP context needs to be 
maintained even when a mobile station is not in communication. This represents a 
1 0 waste of IP address space and other network resources such as the resource for PDP 
! management. 

The present invention arose in an attempt to provide an improved 
solution for a mobile station to receive the VoIP (Voice over Internet Protocol) calls. 

International Patent PubUcation W09916266A and a paper by 
15 Haemelaeinen et al "Proposed Operation of GSM Packet Radio Networks" IEEE 

International Symposium on Personal, Indoor and Mobile Radio Communications, vol 
1, pages 372-377, 27.09.95 XP002020137 are also here mentioned as technological 
background. 

Brief Summary of the Invention 

20 According to the present invention, there is provided a Universal Mobile 

Telecommunications System UMTS telecommunication system including a mobile 
station, having a Mobile Subscriber Integrated Services Digital Network MSISDN 
number associated with the station or its user, and means for enabling the mobile station 
to receive Voice-Over Internet Protocol VoIP calls established when dynamic Internet 

25 Protocol IP addressing is used and the mobile station is not in an active Packet Data 
Protocol PDP context whilst roaming away fi-om a home network, comprismg: means 
for informing a serving Gateway GPRS Serving Node GGSN of the roaming network of 
the International Mobile subscriber Identity IMSI of the called mobile station, and 
means for enabling a serving VoIP call control server to map a called MSISDN number 

30 to the IMSI nimiber. 
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A mapping table may be stored. Alternatively an enhanced terminal 
registration message may be provided so that, upon registration of a mobile station at a 
visiting network, the mobile station informs the serving VoIP call control server of its 
IMSI number. 

5 In a further aspect there is provided a method of enabling a mobile 

station of a Universal Mobile Telecommunications System UMTS telecommunications 
system to receive VoIP calls established when dynamic IP addressing is used and the 
mobile station is not in an active PDP context whilst roaming away from a home 
network, the mobile station or its user having an associated MSISDN number, the 
1 0 method comprising inforaiing a serving GGSN of the roaming network, of the IMSI 
number of the mobile station, and enabling a serving VoIP control server to map the 
' MSISDN number of the mobile to the IMSI number. 

Brief Descnptian of tfac Drawings 

Embodizncszts ctftfae invention ivinmnv^ be descri^^ 
15 wiflirefisrHiceto the accouipauying drawings in ^wMch; 

HgQxe 1 daows a UMTS mobile station cujmectedviaaiadio imrrfhreto make 
and xeeeive vmcs calls eifter a dnn^ 

FigureSshofWsacaH seti^pnKxdnisprotDcolto a xoammg mobile station. 

(■ 

Detailed De acuu t i on ofPrefgned Embodiments of tiie Invention 

A TJMIS mobile station ^dS) can be connected 
t^rmfyip^ ami q 'fynrf^nrtni TUQ^yflg wwew -t^rmmni WiflianIP cnfiun'timiand thc 

associated QoS (Quality of Service) medianism, a tttrminal can make and receive a voice 
call via ftMtfy th#% gmtrit*switch domain QTtfae packei-^witcfa domain. Tliis is illustrated 
inFigmeh A mobile station 1 is linked by a ladio link to 
25 Access Netwoxk, UIRAN 2. AcaHmaythenberamedoveradxcnit^Hswitcfapatfa,^^^ 
generally as 3, or a packet-switch path shown generally as 4. If the call is to be via die 
dzcmt-switch tfagn it is passed Itacon^ a switching drcuxt 5 ^winch includes a 
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visiting location register VLR 6. It is then routed through the PSTN/ISDN network 8 to a 
receiving telephone terminal 9. 

If a call is to be made over the packet-switch path 4, then it is routed via a Serving 
GPRS Siqjport Node (SGSN) 10 and a gateway GPRS support node (GGSN) 1 1 to a 
multi-service packet network 12 and thence onwards to a receiver such as a computer 13. 

The same paths arc of course used when the mobile station is receiving a call. 

Note that in the Figure the term 3G refers to "third generation". 



To enable a voice call across packet network and circiut networks, a voice over 
Internet protocollnterworking Function VoIP I WF 14 is required. This has two major 
components, a gatekeeper/signalling gateway 15 and a media gateway 16. The 

15 gatekeeper 15 provides call control functionality and supplemental features such as call 
fonrarding, call waiting and multiple-way call. The gatekeeper also provides functions 
such as address translation, admission control such that pemussion to complete call and 
set bandwidth limitations, manages gateways and controls call signalling, call 
management, reporting and logging. The signalling gateway part provides signalling into 

20 working at an interface to the SS7 (Signalling System No. 7) network. 

The media gateway 16 provides many services such as protocol and media 
translations. It performs bi-directional synchronous/asynchronous conversion (Time 
Division Multiplex (TDM) to packet) and signalling inter-woridng functions mcluding 
25 control interfece and connection managCTient. 

HLR 17 is a Home Location Register. 
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In ardcrS«:aBDbflestatiaato R«£ve a VOIP call, ithas to ^ 
assigned so that it cmi««ivc cafl sea? ines^ 

According toacorait ULCS 
setnponiyfeaaiclP addresses. ThisisbeanseoidytteGGSNassoci^ 

IP hnidstfag IP to IMSIaddrcssniagingieqgteito contactlheHLR. 

However; ^ t^rnanucJP addns^ 
contest; li»ae£TOkcam^ 
caHs. 

As dfiscMed above, presait fflcdiDds of oyerco^ 



lI«prBsentinveiitioaisfaasedont>roassinnprioiB^ Hs^.lheaioiaiBOser 
agresto««=vetteVo3PcaIb^th«isnoroPc^ 
s^ondiyainedianismninstteprovidedin^^ 

serving His IklS if it is loaning. 

ThcpreseatinvendonpiDvidesasdiitianlD&epro 

snrnxxmdynanricIP address :«ignn«ita^ 
e^jiisiiedmPcontesL Essendaify,1i»iin«itoindndesam^ 
the savins GGSN of to nximiw of ii» called MS, and a 

a.e.serving)satWWto-Pl*«°^^ Suba.rib..r ^^^^"-^^'^ 

str^ Netvor. MSISDN nun^l^er to an IMSI nu^^er. 

Incmiertoaidnevetinsinembotoatsaftoimre^ 

tetweentheserving<K5SNandti«servinggaie^ 

server) in orda-fcto <K5SN to re=h«aieqnestfiom the gatek^ 

conie=tseaiDi«cednwnsingtiieIMSInnnte ^J^^nciia 
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yeqnest, the Qnaiily of Service QoS requircnient can be indicated for &e PDF couiexl. 
QoS parametas can be passed to the PDU notificadcm message the QGSN sen^ 
serving GFRS siq?»itniode SGSNtogetAemobiiesiatiratoin^ 
activaiioniequesL Afte PDF context is set 15), the GGSNiepfies with Ae IP address 
5 aftheamhae station. The entities T«*Kih are involved, ix. die GGSN and the 

gatefce^KT or other eotity, are -witiini tiic same ailminis uative dnniain (Lc. netwoik). 
The association between the gatdoeeper and the GGSN can be pre-confignred. 

In Older to trigger a PDP vntv*^^ stinp miiig ifag IMSInninfaer. amee lini i iM ii is 
10 lojuiiedfethe local gatei«t?>ertDiniqiiBMSI^^ 

TliB IMSI ntanber is a nmnber vdnch is assodaied with ntobae stat^ 
more commonly widi the subscriber identification module) SIM (card) winch the nser 
jOaceswilfam the moWe station, and wiridiimiqnebr ideate The 
IS nnmberis generally not made public 

Two allBinaiives fetriggeringthePDP contert SBt-iq> areproposed. 

Firstly, the fanme gatekcqaer of the called mobile station may be enhanced in 
20 oidertomi5»themohiiesiati0n*sMSISENnmhbertDxtsIMSInnnibet thismapping 
wiU be static and so the ma?>pmg table can be stored in a directory server fcexanqjlea^ 

use an mtcrfece wiihm dje gatdoB^jcr and die dhectoiy server to 
Alternatively, an haerto between the gatekeqwr and flte home locadcmi^^ 
canbeprovided. In that case, the home gatekeqjcr then needs to pass tiielMSInmnbtt 
25 rfthBcailedmobaestationtothBScrvinggatricBqwrmthestandardcaUs^ 
For exanqde, v*en so.«JledH.323 xnessagmg is used, Ac IMSI nnnte 
afiasaddressfcrthecalledpartyinasetipmessage. If SIP (Session Ixnitanon Protocol) 
isTised,lhenlheIMSInnnibercaibepiitasanaiiasinotherniessages. For h.323 
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mess^ing the VOIP call control server will be an H323 gatekeeper and for SIP it will be 
an SIP proxy/server. 

A second alternative is to enhance the terminal registration message so that a 
5 mobile station can inform the local gatekeeper of its IMSI number. This can be done by 
putting both its IMSI number and its MSISDN number as aliases of the mobile station. 
The local gatekeeper can then maintain a mapping table between the MSISDN and IMSI 
numbers. 

1 0 Figure 2 illustrates a call setup procedure for a call destined to a roaming mobile 

station MS 1 . A call is required to be set up from a calling party not shown over either 
the PSTN/ISDN domain 8 or over multi-service packet network 1 2. The following steps 
are used. 

1 5 Step SI- A call setup message, e.g. H225 set up message arrives at the home 

gatekeeper signalling gateway 15 of the called mobile station, i.e. GK/SG 15 of the home 
network of the mobile station. 

Step S2 - The home gatekeeper 1 5 checks with the directory server 20 or the 
20 home location register HLR 17 and maps the called MSISDN nimiber to the IMSI of the 
called mobile station. 

Step S3 - The home gatekeeper 15 is aware of the serving gatekeeper in the 
visiting network 21 where the called mobile station is currently roaming, and relays the 
25 modified call setup message in which the IMSI number is inserted as an alias address of 
the called mobile station. 

Step S4 - Upon receiving the setup message, the serving gatekeeper 22 of the 
visiting network checks if there is an IMSI number for the called mobile station. 
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Step S5 - If an IMSI number is presented, the gatekeeper 22 contacts the 
serving GGSN 23, which starts a PDP context setup procedure. If no IMSI number is 
presented and there is no PDP context associated with the called mobile station, then the 
5 serving gatekeeper 22 rejects the call request. 

Step S6 - Once a PDP context is established, the serving GGSN 23 returns 
the assigned IP address of the called mobile station to the serving GK 22. It will be 
recalled that the serving GK is provided with a mapping table to map the mobile station's 
1 0 MSISDN nimiber to its IMSI number. 

Step S7 - The serving GK then relays the call set message to the mobile 
station over IP. 

15 Step S8 - The mobile station answers the call setup with a call processing 

message to the serving GK. 

Step S9 - The serving GK then relays the call processing message to the 
home network GK15. 

20 

Step S 1 0 - The home GK then relays the call processing message to the 
calling party. 

The above represents a call set iq> procedure assuming that the home GK of the 
25 called MS is enhanced to map an MSISDN number to its IMSI number. 

It is thm possible to set up the message in conventional manner and the 
siibsequent steps of the message are not shown. 
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Claims 

1. A Universal Mobile Telecommunications System UMTS 
telecommunication system including a mobile station, having a Mobile Subscriber 
Integrated Services Digital Network MSISDN number associated with the station or its 

5 user, and means for enabling the mobile station to receive Voice-Over Intemet Protocol 
VoIP calls established when dynamic Intemet Protocol IP addressing is used and the 
mobile station is not m an active Packet Data Protocol PDP context whilst roaming 
away from a home network, comprising: means for informing a serving Gateway GPRS 
Serving Node GGSN of the roaming network of the International Mobile subscriber 
1 0 Identity IMSI of the called mobile station, and means for enablmg a serving VoIP call 
control server to map a called MSISDN number to the IMSI number. 

2. A telecommunication system as claimed in Claim 1, including an 
interface between the serving GGSN and the serving VoIP call control server, enabling 
the GGSN to receive a request from the VoIP server to initiate PDP context set up 

1 5 procedures using the IMSI number of the mobile station. 

3. A telecommunications system as claimed in Claim 2, wherein the 
Quality of Service Requirement QoS is indicated for the PDP context. 

4. A telecommunications system as claimed in any preceding claim 
including a stored mapping table, mapping the MSISDN number of the mobile station to 

20 its IMSI number, the table being stored where it can be accessed by the home VoIP call 
control server, for passing the IMSI number to the serving VoIP call control server. 

5. A telecommunications system £is claimed in any of Claims 1 to 3 
including means for providing an enhanced terminal registration message so that, upon 
registration, a mobile station is arranged to inform the serving VoIP call control server 

25 of its IMSI number. 

6- A telecommunication system as claimed in Claim 5, wherein the IMSI 
and MSISDN numbers are both put as aliases of the mobile station in one or more call 
setup messages between home and serving VoIP call control server. 
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7. A telecommunication system as claimed in any preceding claim, 
wherein the VoIP call control server is a H.323 gatekeeper or a Session Initiation 
Protocol SIP proxy/server. 

8. A method of enabling a mobile station of a Universal Mobile 

5 Telecommunications System UMTS telecommunications system to receive VoIP calls 
established when dynamic IP addressing is used and the mobile station is not in an 
active PDP context whilst roaming away from a home network, the mobile station or its 
user having an associated MSISDN number, the method comprising informing a serving 
GGSN of the roaming network, of the IMSI nximber of the mobile station, and enabling 
10 a serving VoIP control server to map the MSISDN number of the mobile to the IMSI 
nxmiber. 

9. A method as claimed in Claim 8, including providing a stored 
mapping table, accessible by the home VoIP call control server, which maps the 
MSISDN number to its IMSI number. 

15 10. A method as claimed in Claim 9, wherein the home VoIP call 

control server passes the IMSI number to the serving VoIP serving VoIP call control 
server. 

11. A method as claimed in Claim 8, wherein when the mobile station 
registers with the roaming network, it informs the serving VoIP call control server with 

20 its IMSI niunber. 

12, A method as claimed in Claim 9, wherein the IMSI number of the 
called party is passed from home VoIP call control server to serving VoIP call control 
server in the one or more call setup messages. 

13- A Universal Mobile Teleconmiunications System UMTS 

25 telecommunications system substantially as hereinbefore described with reference to, 
and as illustrated by, the accompanying drawings. 

14- A method of enabling a mobile station of a Universal Mobile 
Telecommunications System UMTS telecommunications system to receive VoEP calls 
substantially as hereinbefore described. 
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PATENT AND TRADEMARK OFFICE 
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My residence, post office address and citizenship are as stated below next to my name. 

1 believe I am an original, first and joint inventor of the subject matter which is claimed 
and for which a patent is sought on the invention entitled Telecommunications System the 
specification of which 



[ ] is attached hereto 
OR 
[ 



)R . 
l4 was filed on | o a and granted Application Serial Number )o|o>30, 02/ . 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by an amendment, if any, specifically referred to 
in this oath or declaration. 

I acknowledge the duty to disclose all information known to me which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, 119 of any 
foreign appiication(s) for patent or inventor's certificate listed below and have also identified 
below any foreign application for patent or inventor's certificate having a filing date before that of 
the application on which priority is claimed: 

European Application No. 99305778.5 filed July 21, 1999 

I hereby claim the benefit under Title 35, United States Code, 120 of any foreign 
application(s) listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application in the manner provided by the 
first paragraph of Title 35, United States Code, 112, I acknowledge the duty to disclose al 
information known to me to be material to patentability as defined in Title 37, Code of Federal 
Regulations, 1 .56 which became available between the filing date of the pnor application and 
the national or PCT international filing date of this application: 

International ot.,t..c. 
Application No. F'Ifd S ^ 

PCT/GBOO/01481 18* April 2000 Pending 

I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
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Code and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 

I hereby appoint the following attorney(s) with full power of substitution and revocation, 
to prosecute said application, to make alterations and amendments therein, to receive the 
patent, and to transact all business in the Patent and Trademark Office connected therewith: 
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application serial no. when known. 
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calls should be made to David Alex Sarup by dialing 011-44-20-8504-2824. 
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